accidents of giving excessive doses beyond the acknowledged limit of safety, but it is equally true that deaths have been falsely attributed to cocaine, while in some other instances so-called deaths due to cocaine are beyond credence, or based on reports devoid of essential detail. It is a grave error to overstate the case for or against the clinica use either of cocaine or of any of its substitutes.
Thus far I have yet to hear of the substitute which enables us to dispense with the use of cocaine as an intranasal surface anesthetic.
Mr. R. FOSTER MOORE.
I will endeavour to be as brief as possible in what I have to say, for it seems to me that this discussion will best serve its purpose if the experience of everyone here, to the exclusion of theroretical considerations, can be made available to our knowledge, for the combined experience encompassed by this meeting must represent many thousands, or perhaps hundreds of thousands, of observations. I ]udge from the published title that it is cocaine substitutes, and not cocaine itself, which are to form the subject of discussion. I imagine, however, that we shall all feel disposed to use cocaine as our standard of reference and to speak of substitutes in terms of this adopted standard.
The following are the most important drugs which have been used for local antesthesia:
(1) Holocaine; (2) a-and 8-eucaine; (3) eupthalmine; (4) novocaine;
(5) anesthesin; (6) subcutin; (7) antinesin; (8) alypin; (9) stovaine; (10) tropacocaine; (11) butyn.
I have details here with respect to all of these drugs as regards their reputed anaesthetic powers, toxicity, liability to become drugs of addiction, action on the corneal epithelium, &c., &c. It is clearly impossible to give them now and I do not think it would assist us in our discussion. Local anaesthetics are used in different ways and in different strengths by the members of the various sections represented, but there are one or two points which are common ground about which valuable information may be forthcoming.
First, I would suggest the important question of addiction, as to whether any one present has certain knowledge of cases in which addiction has resulted from his own use of cocaine for surgical purposes, or as a result of his prescribing it, or whether he has knowledge of any case of addiction in respect of any of the cocaine substitutes. This latter point is of considerable importance, for these drugs are little known, and, were cocaine not available, it might well be that one or other of them would be found to have an effect which appealed to the narcomaniac. It may, however, be said that there is at present some degree of inducement to use them in this way, for there are not the penalties attached to the possession of them that hold in the case of cocaine, and hence, if it can be shown that in spite of their accessibility there is no abuse of them, it would be evidence of some weight that they are not addictable drugs.
A second point of common ground is the degree of toxicity of the various drugs. Other important points for our guidance have been put forward by Dr. Watson-Williams.
From the ophthalmic point of view we have to consider whether there is a drug, or combination of drugs which, when weighed against cocaine, is its equal or superior in respect of the following points:
(a) Degree of ancesthesia and the rapidity with which it is attained. (b) The amount of irritation caused, remembering that some of the drug may get inside the eye during an operation, and afterwards cause iritis.
(c) Whether it is more or less liable to cause desquamation of the corneal epithelium, (d) Whether it is as well absorbed if the eye is not quite free from injection.
(e) Toxicity.
(f) Stability, whether it can be sterilized by boiling.
(g) Whether it stimulates the sympathetic nerve.
(h) Its liability to become a drug of addiction. May I state briefly the chief uses of local anaesthetics in ophthalmic work ?
(1) Instillation Ana3sthesia.-This is the most important method of use, solutions of various strengths being dropped into the conjunctival sac. Ancesthesia produced in 'this way is made use of for tonometric examinations, for removal of foreign bodies from the conjunctival sac or cornea, for cauterization of the cornea, for syringing the lachrymal ducts and, by a long way the most important, a group which we may include under the head of " intra-ocular operations on uninflamed eyes except where the patient is so young as to render general anesthesia desirable." It is this last group of intra-ocular operations which I believe is the crux of the whole question for the ophthalmic surgeon, for I am sure there are a number of cocaine substitutes which are sufficiently efficacious for surface ana3sthesia.
(2) Infiltration Anaesthesia.-This method is used in plastic operations on the lids for Meibomian cysts, in a few cases for intra-ocular operations on inflamed eyes and enucleation of the eyeball, where a general anaestbetic for some reason is not available, and for injecting into the orbicularis as a preliminary to a cataract extraction, to produce temporary paralysis of the muscle and so prevent squeezing on the part of the patient.
It seems to me that for all these purposes novocaine in 1 per cent. or 2 per cent. solution is on the one hand so efficient, and on the other so little toxic, that cocaine does not enter into .competition with it for this part of ophthalmic work, and I would suggest that time will be saved if from the point of view of infiltration it be eliminated from the discussion; we have, however, to consider whether it may take the place of cocaine when used by instillation.
(3) Used as a Solid.-Cocaine hydrochlorate is used in its solid form for topical application in incising Meibomian cysts and in muscle operations. The point to consider here is to what extent the solid form of other drugs can be used in the same way, or whether novocaine injections are not equally satisfactory for these purposes.
Another quality of cocaine is its power of stimulating the sympathetic nerve, producing dilatation of the pupil and widening of the palpebral fissure.
It is sometimes claimed as an advantage of other drugs that they have no action on the pupil, but I fancy most observers will consider both this action and the manner in which cocaine can be used as a test for paralysis of the sympathetic nerve as an important quality.
Informatioh with regard to other drugs in this respect would be valuable.
It has been suggested to me that the stimulating action on the sympathetic nerve might prove to be a test of the power of a drug to act as a stimulant of the central nervous system, and that so it might become a test of the liability of a drug to become a drug of addiction-a valuable test should it be substantiated.
Foster Moore-Doubleday: Cocaine Substitutes
My own experiences of cocaine substitutes are as follows (a) I have already expressed my opinion of novocaine for infiltration. (b) I have not used it for instillation. (c) I have found holocaine in 2 per cent. solution satisfactory for superficial anEesthesia by instillation, but it causes distinctly more smarting than cocaine of similar strength. I have not used it for intra-ocular operations.
(d) I have used 2 per cent. and 4 per cent. stovaine by instillation both for superficial ansesthesia and for cataract operations; it is more irritating than cocaine, it gives a satisfactory superficial anesthesia, but I have thought it unsatisfactory for cataracts,-and on two occasions have had to complete the operation with the aid of cocaine.
(e) I have used butyn a few times in the form of gelatine lamellk and 2 per cent. drops for superficial anasthesia only; the anesthesia seemed satisfactory but smarting was rather marked.
I know of no certain case of addiction to any of these drugs as a result of their clinical use by myself or others; the most I can say of one case, is that I suspect the cocaine habit was contracted as a result of the use of cocaine ointment for a fistula in ano.
Mr. F. N. DOUBLEDAY. The British Dental Association' recently issued to all their members a circular letter, asking categorically: "Do you regard the use of cocaine (as distinguished from novocaine and other cocaine substitutes) as indispensable in your practice. Of 2,327 replies received, 1,912 said yes," and 410 " no "seven were indefinite in their answers. I am among the noes." My experience is that novocaine injected hypodermically produces as rapid an onset of ancesthesia, and as profound a loss of sensation as cocaine. Looking back over my notes for the last sixteen years I find from a paper published in 1907' that we were then experimenting with /3-eucaine hydrochloride. Since then I have employed G-eucaine lactate, stovaine, quinine and urea, novocaine, alypin, apothesine, butyn, and various other drugs, and combinations of drugs, with and without adrenalin. Some have been tested again and again at intervals, and the most important ones have been retried in the last month, with a view to this meeting. The result leaves me with a firm belief that novocaine is the most efficient cocaine substitute. I use two E tablets, containing 0-02 grm. novocaine and 0 0005 grm. of adrenalin, freshly boiled in 3 c.c. of Ringer's fluid, making a 11 per cent. solution. This is the preparation subsequently referred to as novocaine, the dosage of it being given, in, speaking of particular points.
No one present this evening will deny that dental operations form a means of accurately estimating the aneesthetic properties of a drug. What then will this novocaine solution do? I will give you three examples.
(1) A single injection of 1 c.c. into the neighbourhood of the nerve entering the apical foramen of a tooth will, within one minute, so anesthetize a live sensitive tooth pulp as to enable it to be painlessly removed, or, alternatively, will allow a sensitive cavity in dentine to be cut without pain.
(2) Fifty mils injected into the soft tissues on either side of the alveolar
